Introduction
The stationarity and sustainability of OECD current account balances has been the focus of many researchers over a number of years [see, inter alia, Trehan and Walsh (1991) , Gundlach and Sinn (1992) , Otto (1992) , Wickens and Uctum (1993) , Liu and Tanner (1996) , Wu (2000) and Wu et al. (2001) ]. In these studies, the sustainability of the current account has been of major concern for a number of reasons. First, a sustainable current account is consistent with the sustainability of external debts and might indicate there is no incentive for a country to default.
Temporary current account deficits are not necessarily 'bad' as they reflect the reallocation of capital to countries where capital is more productive. However, persistent deficits are more serious. They may lead to increased domestic interest rates to attract foreign capital and, in addition to this, the accumulation of external debt owing to persistent deficits will imply increasing interest payments that impose an excess burden on future generations. Second, the sustainability of the current account is consistent with the intertemporal model of the current account, and hence supports its validity. 1 The modern intertemporal model of current account determination uses consumption smoothing behaviour to predict that the current account acts as a buffer to smooth consumption in the face of shocks. This implies that exports and imports should be cointegrated with a coefficient of unity.
Earlier studies that investigate the stationarity of the current account deficit have largely concerned OECD countries and include, inter alia, Trehan and Walsh (1991) and Wickens and Uctum (1993) who look at the US, Otto (1992) who looks at the US and Canada, Liu and Tanner (1996) who examine the G7 countries, and Gundlach and Sinn (1992) who examine a larger sample of twenty three countries.
With the exception of Liu and Tanner, who consider the impact of structural breaks, these studies generally find that current accounts are non-stationary for several major industrialised countries including the US, UK, Canada, Germany and Japan. More recently, Wu (2000) and Wu et al. (2001) confirm sustainability of OECD current account deficits using panel data unit root and cointegration tests. Similarly, Coakley et al. (1999) look at the case of less developed countries (LDCs) using panel data unit root tests. Compared to the earlier studies, these panel approaches use more observations and exploit the cross-country variations of the data in estimation thereby yielding higher test power than standard cointegration tests such as those advocated by Engle and Granger (1987) , Johansen (1991) and Philips and Ouliaris (1990) that fail to incorporate information across countries and this leads to a loss of efficiency in estimation.
1 See, for example, Husted (1992) and references therein.
The purpose of this study is to examine the long-run sustainability of OECD current account balances using panel data unit root and cointegration tests. The studies by Wu (2000) and Wu et al. (2001) employ Im et al. (1997) panel data unit root tests along with Pedroni tests for current account stationarity and cointegration between exports and imports in their examination of OECD countries. These procedures are followed here. However, this investigation takes the analysis of sustainability further. Rather than just focus on group-based unit root statistics and estimates of the long-run relationship between exports and imports, we consider which members from within the OECD panel are responsible for accepting or rejecting sustainability. For this purpose, this investigation first conducts ADF unit root tests on OECD current account balances within a seemingly unrelated regression (SUR) framework and second, this study follows Pedroni (2001) and estimates the long-run cointegrating panels using fully modified ordinary least squares (FMOLS) which provides estimates of long-run parameters and facilitates tests of restrictions on individual countries. Unlike the earlier long-run panel data studies, the application of these two techniques enable us to identify which members from within the panel are characterised with current account stationarity and also which members exhibit homogeneity in any long-run relationship between exports and imports.
The paper is set out as follows. 
Methodology
Let us define the current account balance for country i, it d , as
where X and M are respectively exports and imports expressed as a proportion of 
is a non-stationary series whereas rejection of the null means that it d is stationary and therefore the current account balance exhibits long-run sustainability. There exist a range of panel data unit root tests that offer increased power over methods for univariate unit root testing. The early tests proposed by Abuaf and Jorion (1990) and Levin and Lin (1993) offer restrictive joint and null hypotheses where all members of the panel series are either non-stationary or stationary with common autoregressive parameters, i.e. ρ 's or β 's. In addition to this, Abuaf and Jorion (1990) set k at zero and do not feature a lag structure. Levin and Lin (1993) 
where θ t is a time-specific common effect that allows for a degree of dependency across the series and u it is an idiosyncratic random effect that is independently distributed across groups. To remove the effect of the common component θ t , we can subtract the cross-section means from the panel of current account balances.
However, this demeaning procedure only partially tackles cross-sectional dependence.
O'Connell (1998) controls for contemporaneous correlation directly by estimating the disturbance covariance matrix and so allows for contemporaneous cross correlation but forces the lag structure to be homogeneous. With the exception of Im, Pesaran and Shin (1997) and O'Connell (1998) , none of the above tests allow for a mixture of stationary and non-stationary series in the panel because they impose a common value for the autoregressive parameter in the null and alternative hypotheses. Other tests advocated by Maddalla and Wu (1997) , Wu and Wu (1998) and Sarno and Taylor (1998) These critical values are specific to the estimated covariance matrix, sample size, number of panel members and lag structure.
The second stage of the empirical investigation is to test for cointegration between exports and imports. Husted (1992) provides a simple framework that implies a long-run relationship between exports and imports. For an individual country, the current-period budget constraint is
where C, Y, B and I refer to current consumption, income, borrowing and investment, r is the one-period world interest rate and ( ) 1
is the initial debt size. Since equation (4) must hold in every time period, the period-by-period budget constraints can be combined to form the country's intertemporal budget constraint (IBC) which states that the amount a country borrows (lends) in international markets equals the present value of future trade surpluses (deficits). Husted makes a number of further assumptions that include a stationary world interest rate and that exports and imports follow non-stationary processes to derive the following testable equation,
where X denotes expenditure on goods and services and M denotes imports of goods and services plus net transfers and net interest payments. Cointegration is a necessary condition for the economy to obey its IBC. However, 1 < β when trade flows are measured as a proportion of GDP is inconsistent with a finite and sustainable external debt-GDP ratio. For a stationary and sustainable current account deficit, we require 1 = β and that µ is a stationary process.
For the purpose of testing for cointegration within the panel of OECD countries, we follow Pedroni (1999) who proposes a range of statistics that can be used to determine the presence of cointegration in heterogeneous panels. In each case, the test statistics are constructed using the residuals from the following hypothesized cointegrating regression based on equation (5),
where i α allows the cointegrating regression to include country-specific fixed effects.
The procedure for computing the test statistics involves estimating the hypothesized cointegration regression described in (6) and using the residuals it µ to estimate the appropriate autoregression. From this, one may compute the panel ADF statistic which is a parametric statistic and analogous to the Levin and Lin (1993) Following on from (6), let In the empirical analysis, we focus on the between-dimension panel FMOLS tests. There are several advantages over the within-dimension approach. First, the between-dimension approach allows for greater flexibility in the presence of heterogeneity across the cointegrating vectors where i β is allowed to vary. Under the within-dimension approach, i β would be constrained to be the same value for each country under the alternative hypothesis. Second, the point estimates of the between dimension estimator can be interpreted as the mean value of the cointegrating vectors. This is helpful in the interpreting the results. Third, the between-dimension estimator suffers from lower small-sample size distortions than is the case with the withindimension estimator.
Results
In line with the data requirements indicated in equation (5) We first examine the stationarity of OECD current account balances. Table 1 reports univariate Augmented Dickey Fuller (ADF) unit root tests on the OECD current account balances expressed as a proportion of GDP. The choice of lag lengths is based on the Akaike information criterion. 5 It can be seen that there is only evidence of current account stationarity for Australia and Japan at the 5 and 10% significance levels respectively. In common with the earlier studies that also employ univariate unit root tests, there is general evidence against the sustainability of OECD current account balances. It is possible that the univariate unit root tests are subject to low test power that accounts for the acceptance of the null of non-stationarity in the majority of cases. Table 2 reports the findings from two widely used tests for unit roots in panels. These are the earlier Levin and Lin (1993) and Im et al. (1997) tests.
Each of these statistics is distributed as standard normal as both N and T grow large and one can see that the null hypothesis of joint non-stationarity of the series in the panel is rejected at the 1 and 5% significance levels for the Levin and Lin (1993) and Im et al. (1997) tests respectively. However, before concluding that current account stationarity is applicable to all OECD members, it should be remembered that these results are based on a single statistic and are consistent with just a single series from within the panel being responsible for rejecting the null hypothesis of joint nonstationarity. Furthermore, these tests do not adequately account for cross equation correlation and in addition to this, the Levin and Lin test is based on the very restrictive alternative hypothesis that the autoregressive parameter is equal across the panel series. To address these concerns, Table 3 reports the SURADF estimates for the panels of eleven current account balances along with 1, 5 and 10% critical values specifically tailored to this study where each ADF statistic has been generated using Monte Carlo simulations. These results indicate current account stationarity in the cases of Australia and the UK at the 1% significance level. In addition to this, stationarity is also confirmed in the cases of Belgium and Japan at the 10% significance level. The increased power offered by the SURADF test over the univariate ADF unit root tests in Table 1 enables us to confirm that more OECD countries, though less than half the full sample, exhibit current account stationarity.
This highlights the possibility that a small number of panel members are responsible for driving the conclusion drawn from Table 2 and the study by Wu (2000) that sustainability holds for the OECD countries as a whole. Table 4 reports the Pedroni cointegration tests based on equation (6). These tests include time-specific dummies to allow for the possibility that residuals are correlated across countries. The null of non-cointegration is accepted and rejected at 5 The qualitative conclusions drawn are unaffected by alternative selections methods such as the Schwarz information criterion. the 5% significance level by the panel ADF and group ADF tests respectively. The former test is relatively more restrictive in that a common value for the autoregressive coefficient is specified under the alternative hypothesis of cointegration. The group ADF test allows for the autoregressive coefficient to vary across countries under the alternative hypothesis and it may be this flexibility that facilitates a rejection of the non-cointegration null. Table 5 at the 5% significance level in all cases except France, Italy (only rejected at 10% significance) and Norway. At the 5% significance level, the null of a unity slope coefficient and therefore current account stationarity is accepted in the cases of Australia, Belgium, Canada, Japan, UK and the US. With the Pedroni panel cointegration analysis, we are able to add Canada and the US to the group of countries exhibiting sustainability. The null of a unity slope is rejected in the cases of France, Germany, Italy, Norway and Spain. In very broad terms, the cases of sustainability and non-sustainability can be respectively divided into non-Euro members and Euro members.
6 With respect to the latter Euro members, there are implications for the stability of the Euro area. Since savings minus investment equals the current account surplus plus the government budget deficit, more emphasis on domestic intertemporal balance, or fiscal discipline, may be required for overall sustainability of the combined domestic and international intertemporal balances. One may reflect on this viewpoint given the difficulties of some Euro members in satisfying the agreed Stability Pact.
Summary and Conclusion
This paper contributes towards the debate concerning the long-run sustainability of OECD current account balances. Economic theory suggests that sustainability is desirable and this can be reflected in current account balances that are stationary where exports and imports are cointegrated with a long-run coefficient of unity. Much of the existing time-series evidence finds against sustainability in many countries.
Given that low test power could be responsible for acceptance of the nulls of nonstationarity and non-cointegration, the application of panel data unit root and cointegration tests enables researchers to investigate sustainability with increased test power. Unlike existing panel data studies of current account balances, this paper offers a new panel data evidence of sustainability where it is possible to identify which members from within the panel exhibit current account sustainability. Using a sample of eleven OECD countries, the results indicate that at most, six countries exhibit sustainability-Australia, Belgium, Canada, Japan, UK and the US. Five countries-France, Germany, Italy, Norway and Spain-do not offer evidence in favour sustainability. These results highlight the danger of drawing conclusions from existing group-based panel tests that offer a single test statistic on whether sustainability holds or not. With the additional insight provided by these new tests, it appears that sustainability of the external balance is more lacking among Euro members than outside the Euro area. Potential avenues for future research are to consider the economic and institutional factors that contribute towards the lack of sustainability in the Euro area. In additional, one might also consider whether non-linearities play a significant role in stationarity of current account balances and the long-run relationship between exports and imports. Table 1 . Both these statistics are distributed as standard normal as both N and T grow large. *** and ** denote rejection of the null of joint non-stationarity at the 1 and 5% significance levels with critical values of -2.33 and -1.64 respectively. (2002) , the critical values reported in the three columns on the right have been simulated with 10000 replications where the error series were generated to be normally distributed with the variancecovariance matrix given by the SUR estimation of the panel. Each simulated current account balance was then generated from the error series using the SUR estimated coefficients. *** and ** indicate rejection of the null of non-stationarity at the 1 and 5 per cent significance levels. Pedroni (1999) ] between OECD export-and import-GDP ratios. Individual lag lengths are based on the Akaike information criterion when applied to univariate regressions. Panel ADF is a within-dimension statistic and Group ADF is a betweendimension statistic. Both tests are asymptotically normal. At the 5% significance level, the latter test rejects the null of non-cointegration. 
